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Picking up crop from the windrow, cut ting and loading it ready to blow 
into silo, (Photo courtesy J. 1. Case Co,) 
GRASS SILAGE is a general term applied to silage made from 
any uncured crop, usually legumes, grasses or small grains, that 
would otherwise be suitable for dry forage, whether made with or 
without the use of a preservative. 
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Advantages of Grass Silage 
1. A larger portion of the nutrients-dry matter, protein, min-
erals, and vitamins-is conserved than when the crop is used as 
dry forage. 
2. It may be made during rainy periods unfavorable for the 
field curing of hay. You don't have to wait so much on the weather. 
This method permits harvesting of crops at their best. 
3. Ensiling the crops reduces losses due to rains, sun bleaching, 
and shattering of leaves. 
4. More color and vitamins are put into milk when the crop is 
conserved and fed as silage. 
5. Grass silage provides more home-grown protein and makes 
unnecessary the purchase of large amounts of protein concentrates. 
6. An early season crop stored in the silo may be fed out as 
"summer silage," supplementing short pastures and maintaining 
a higher level of milk production. Silage is good drought insurance. 
It extends many of the benefits of luxuriant pasture through periods 
of short pastures and during the winter months. It permits fuller 
use of the silo. 
7. Silage reduces storage costs. A cubic foot of silage weighs 
8 to 9 times as much as a cubic foot of loose hay and contains about 
three times as much food value. 
8. Less work is required to feed it. Feeding waste is· reduced. 
It is cleaner-less dust. Fire hazards are reduced. 
9. Grass silage fits into a soil conservation program and lessens 
the need of growing soil-depleting crops. 
10. Grass silage offers a more certain, easier, faster and more 
profitable way to harvest, store and feed forage crops. 
Grass Silage 
Silage is a naturally fermented material. Bacteria which bring 
about the chemical changes to produce· the acid necessary for good 
preservation must have sufficient sugar or other fermentable car-
bohydrate on which to act. Since grasses, especially legumes, are 
low in carbohydrate and high in protein and alkaline material, spe-
cial care must be taken in ensiling them to prevent the action of 
putrifying and butyric acid-forming bacteria and to encourage the 
formation of the lactic acid-formers which make good silage. 
Grass silage of good quality has a clean, slightly acid odor, 
which is probably the best index of its quality. It will be somewhat 
darker than corn or sorgo silage and have a yellowish tinge. Poor 
quality silage is characterized by a disagreeable odor, often putrid, 
fishy, ammonia-like or moldy, due to low acidity. 
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There are four practical methods of making good grass silage: 
(1 ) Using molasses; 
(2) Using ground corn, corn and cob meal, other cereal grains, 
or sugary crops, either dry or green, such as corn, sorgo fodder, or 
other dried roughages; 
(3) Use of acids; and 
(4) Using no preservative but allowing the crop to wilt so the 
moisture content is about 60 to 68 per cent. This requires extreme 
care and the use of a moisture test. 
Other preservatives may be used. Sulphur dioxide shows prom-
ise but " needs further investigation. Carbon dioxide (dry ice), whey 
powder, salt, bacterial preparations, etc. have given satisfactory re-
sults in some instances, but are not as dependable as the four methods 
recommended. 
Either upright or trench silos may be-used satisfactorily. The 
pressure in the silo is about 1 % times greater when the silo is filled 
with grass silage as compared with corn or sorgo silage. Upright 
silos should be well constructed and reinforced to withstand pressures 
up to 18 to 20 pounds per square foot. The capacity of a silo when 
filled with grass silage will usually be 10 to 15 per cent more than 
shown by the capacity tables for corn silage. 
Crops for Grass Silage 
Any crop that can be utilized as dry hay or roughage can be 
made into silage. The crops most commonly used for grass silage 
in the middle west are: 
LEGUMES 
Alfalfa 
Alfalfa-brome 
Crimson clover 
Ladino clover 
Lespedeza 
Red clover 
Soybeans 
Sweet clover 
GRASSES 
Bluegrass 
Johnson grass 
Millet 
Orchard grass 
Prairie grass 
Red top 
Sudan grass 
Timothy 
CEREALS 
Barley 
Oats 
Rye 
Wheat 
Mixtures of legumes, grasses or cereals may be used. Silos may 
be filled partly with one crop and completed with another if more 
convenient and the necessary precautions are taken. 
The yield of silage obtained from legumes, grasses and cereals 
varies greatly. Legume crops such as alfalfa or soybeans yielding 
1 to 2 tons cif cured hay per acre will furnish approximately 4 to 8 
tons of silage. Sweet clover usually yields somewhat more, often 
producing 6 to 10 tons of green material per acre. 
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Experience with wheat, barley and rye, capable of yielding 20 
to 25 bushels per acre, indicates that about 8 to 12 tons of silage 
per acre may be expected from such a crop. The grasses, timothy, 
sudan, etc. usually will yield from 3 to 8 tons and even more of 
silage per acre. 
As a general rule, since most silages contain about 25 per cent 
dry matter and well cured hays about 90 per cent, the yield of silage 
will ordinarily approximate three to four times the tonnage of the 
cured crop. 
Time to Cut - Stage of Maturity 
Legumes and grasses should be harvested for silage purposes 
at the same stage of growth as they would normally be cut for the 
best quality hay. Young plants are most palatable, highest in pro-
tein and minerals, contain less fiber, and are highest in digestibility 
at the bloom stage or before. While the chief object is to obtain the 
greatest amount of nutrients per acre, there is often a tendency to 
cut legumes, grasses, and cereals too late for the most nutritous 
silage. 
The general rule is to cut legumes at the pre-bloom stage or 
when the field is about one-tenth to one-fifth in bloom. Alfalfa 
should be cut when the new shoots below the top growth average 
about 2 to 3 inches long. Sweet clover should be cut before it is 
big enough to be very woody. 
Red clover and alsike should be cut before full bloom. Soybeans 
should be cut when the pods are formed and one-third to two-thirds 
filled and before they harden. Timothy and grasses in general 
should be cut before full bloom. Cereals should be cut as soon as 
headed out, or when in the milk stage before the stems start to 
change color. 
Harvesting and Ensiling 
The best method for harvesting will depend upon the crops to 
be ensiled and machinery available. The field harvester with the 
windrow attachment or cutter-bar unit is extensively used. It saves 
:tabor and permits elevating the cut crop directly into t rucks or 
wagons for unloading into the blower for elevating into the silo, 
or it may be dumped directly into a trench silo. When the field har-
vester is not available, a mower equipped with windrow attachm~nt 
may be used to harvest the crop. A hay loader may then be used 
to load the crop in trucks or wagons. A grain binder may be used 
when cereal grains are to be put into the silo. 
Essentials in Making Good Grass Silage 
Good quality grass silage depends upon following carefully cer-
tain procedures. Most important among these are: 
It prepares t he standi ng 
courtesy J . I. Case Co.) 
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... 
Field forage harvester picks up windrowed crops, chops it to proper length , 
and loads it on the wagon. When equipped with a row crop unit, this machine 
harvests standing row crops on one trip through the field . (Photo courtesy Deere 
and Company) 
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1. The walls of the silo must be smooth, maintained in good 
condition and air-tight. 
2. The material to be ensiled should be chopped with the cutter 
set for approximately 1/1 to 1/;) inch. 
3. The ensiled material must be evenly distributed, with the 
top kept a little higher in the center during filling except in the 
upper one-fourth of the silo the silage should be kept slightly higher 
near the wall and tramped to firmly pack it well to exclude air. Air 
pockets in the silo may cause moldy and dark colored silage or 
lowered palatability and feed value. 
4. Great care must be used to have the moisture content near 
65 per cent (between 60 and 68 per cent) when putting up wilted 
silage without preservative. 
5. Put 4 feet of green unwilted silage on top of the wilted silage. 
Mola.sses Sila.ge 
Molasses silage is prepared in the usual way except that mo-
lasses is added. The molasses mayor may not be diluted with wa-
ter, and may be added just as the green material enters the cutter, 
or introduced into the blower. A very satisfactory method is to 
mount the barrel on an elevated platform above the cutter and run 
a pipe from the barrel to the blower or cutter; or the molasses may 
be forced from the drum under pressure by pumping air into the 
drum. From 40 to 80 pounds of blackstrap or cane molasses should 
Adding molasses to material in the cutter box by means of an elevated drum 
fitted with regulating valves. 
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be added per ton of silage, varying with the crop. However, satis-
factory results have been secured by adding as little as 20 pounds. 
As a rule, the approximate amounts recommended are as follows: 
(a) cereal grasses-40 Ibs. (3~/a gals.) 
(b) mixed grasses and legumes-60 lbs. (5 gals.) 
( c) legumes-70 to 80 Ibs. (6-7 gals.) 
Here is a simple means of measuring the rate of the addition of 
molasses: (1) Time a load of hay as it goes through the cutter; (2) 
fill a quart jar or milk bottle from the stream of molasses and check 
the time necessary to fill it; and (3) multiply the number of minutes 
required to run a ton through the cutter by 180 and divide by the 
number of seconds required to fill the bottle. This gives the num-
ber of pounds of molasses or molasses-water mixture being added 
per ton. By using a little care the molasses stream may be adjust-
ed so that it runs at the correct speed to add the amount of molasses 
desired. A gallon of molasses weighs about 12 pounds. 
Advantages of Molasses Silage 
(1) The odor and palatability of the silage is enhanced and 
better preservation of proteins, carotene, and other nutrients is 
obtained, as compared to untreated silage. 
(2) The addition of molasses may slightly increase the amount 
of food nutrients over silage in which no preservative is used. 
(3) This method may be used advantageously when wet weather 
endangers the hay crop. The crop can be put in the silo with little 
loss due to leaching, discoloring, or loss of leaves. 
(4) The cost of the molasses varies with the amount used and 
the price of molasses, but usually approximates $1.25 per ton. 
(5) There are no known disadvantages or precautions which 
must be observed in feeding molasses silage. 
Under average farm conditions the molasses method is prob-
ably the most satisfactory for general use of the several methods 
described in this publication, although the quality of silage obtained 
by all methods will ordinarily be about equal. 
Corn or Other Cereal Grains as a Preservative 
Corn or other cereal grains make a very satisfactory preserva-
tive. The sugars of cereal grains break down to form preservative 
acids similar to those of molasses. For legumes such as alfalfa, 
sweet clover, or lespedeza, use 150 lbs. of ground shelled corn or 
ground barley per ton, or 200 lbs. corn and cob meal or other cereal 
grains such as wheat, rye, sorghum grain, or head chop. For soy-
beans use 200 lbs. of ground corn or barley, or 250 Ibs. of corn and 
cob meal or other cereal grains. Mixed legumes and grasses require 
about 125 lbs of ground corn or barley, or 150 Ibs. of corn and cob 
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meal or other cereal grains, while for ordinary grasses and cereals 
about 75 lbs. of ground corn or barley, or 100 lbs. of corn and cob meal 
or other cereal grains is recommended. 
The corn or cereal grain preservative should be added as the crop 
to be ensiled passes over the feed table or into the blower. A hopper 
arranged above the blower or cutter box and equipped with a stop 
to regulate the flow of grain so that the approximate amount de-
sired per ton is added will save much labor and result in a more uni-
form silage. 
The Use of Dry or Green Sugary Crops 
Where good quality dry sorgo fodder, dry corn fodder or other 
dry roughage is available, legumes and non-legumes may be satisfac-
torily ensiled. The use of about 300 lbs. mixed with each ton of 
grass silage as it goes through the cutter or as the field cut crop 
goes into the blower will furnish the necessary sugars for preserva-
tion. Green sorgo or corn fodder, or other green non-legume grasses 
or cereals may also be used, in which case one load of such crops to 
two loads of alfalfa, soybeans, sweet clover or other legumes will 
make good silage. 
Using No Preservative - Wilted Silage 
This method, now widely used, gives good results when the crop 
is allowed to wilt and when great care is used to reduce the moisture 
content to about 65 per cent (or raising the dry matter content to 
approximately 35 per cent instead of the 18 to 22 per cent co~only 
found in freshly cut hay). The time of wilting will vary with the 
stage of growth and weather conditions. As a rule, the heavy 
legumes require from 3 to 4 hours, but on a dry windy day the crop 
may be ensiled almost as soon as it is cut. There should be just suf-
ficient moisture in the stalks to exude to the surface when a hand-
ful is twisted with moderate pressure. The difficulty of determining 
the dry matter content of crops to be ensiled by wilting is the chief 
drawback to this method. However, this difficulty may be largely 
overcome by means of a simple, home-made pressure device developed 
by the Bureau of Dairy Industry, United States Department of Ag-
riculture. Following is a list of the necessary equipment, with a 
description of the procedure for making the test. 
(1) A piece of 2-inch pipe, 12 inches long, open at each end. 
This pipe to have 4 rows, equally spaced, of 3/16-inch holes % inch 
apart on center, 10 holes in each row starting % inch from the bottom 
of the pipe. The burs on the inside of the pipe made by drilling the 
holes should be smoothed off. 
(2) A hard wood plunger 14 inches long, beveled like a cold 
chisel on one end and flat on the other, and fitted to a snug but 
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free fit to the inside of the pipe. Treat with linseed oil to make it 
impervious to moisture. 
(3) A 2 x 4 lever 41h feet long. Use flatwise, with a beveled 
end under a block nailed to a wa}l. Stand the testing pipe on a flat 
surface (wooden block or cement floor) near the wall, so the top of 
the wooden plunger will fit in a groove on the underside of the lever 
1 foot from the edge of the block on the wall. 
(4) The material to be tested should be chopped with the cutter 
set for ~4 to 1h inch cut. Press the material firmly into the cylinder 
6 inches deep, but not hard enough to squeeze out juice. Place under 
the lever and apply the pressure for one minute. For legumes use a 32 
lb. weight for % inch cut and a 40 lb. weight for 1h inch cut. For 
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A simple home-made device for determining the moisture content of crops to 
be ensiled for grass silage. 
small grains use 50-65 lb. weights and for grasses 60-80 lb. weights, 
according to the length of the cut. If juice is expressed from any 
hole in the tester, the moisture content is over 65-68 per cent and 
the crop is too wet. Recheck, using weights of 65-70 lbs. for legumes, 
80-85 lbs. for small grains and 90-95 lbs. for grasses, according to the 
length of the cut. If no juice is expressed, the moisture content is 
below 60 per cent and the crop is too dry. 
10 MISSOURI AGRICULTURAL EXPERIMENT STATION 
Unloading chopped material into the blower for elevating into silo. (Photo 
courtesy Deere and Company ) . 
Acid Silage - Phosphoric Acid 
Commercial phosphoric acid (about 68-75 % ) is probably the 
most satisfactory of a number of acids which may be used in the 
preservation of silage crops. The acid is diluted by adding one part 
of acid, by volume, to five parts of water-never add water to acid. 
The diluted aci.d is applied directly over the feeding table as close to 
the knives as feasible, or as the cut crop goes into the blower. 
In applying the phosphoric acid, home-made equipment con-
sisting of a barrel, painted inside with asphaltum paint and equipped 
with two valves for regulating the flow of the acid-water mixture may 
be used. Enough acid-water mixture may be poured into the barrel 
for each load, the valve opened when cutting starts and closed just 
before it stops or added as the field-cut crop goes into the blower. 
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The amount required per load may also be determined. as described 
under the molasses method, and the valve adjusted to deliver this 
amount from the elevated barrel in the time required to run a load 
of the green material through the cutter or the field cut crop into 
the blower. Two valves are used on the outlet from the barrel, one 
valve to regulate the flow, and the other to open and close the line. 
Less acid is required to preserve non-legume material or mixed 
grasses than legumes. The usual recommendations are 8 to 9 lbs. 
(272 qts.) per ton of cereals and grasses, and approximately 16 
Ibs. (11,4 gals.) of acid to the ton of legumes. 
The cost of the acid varies but where purchased in 15 or 30 gal-
lon drums at about 8 to 10 cents per pound, the cost approximates 
$1.25 to $1.50 per ton of silage. It should be noted that phosphoric 
acid makes a cold silage, freezing earlier in the winter and remaining 
frozen longer in the spring than corn or molasses silage. Likewise, 
it is desirable to feed some hay, or 3 to 4 ounces of finely ground 
limestone daily, when this silage makes up the principal or sale 
roughage. 
Advantages of Phosphoric Acid Silage 
(1) It produces favorable conditions for the preservation of the 
ensiled crop with little loss of green color or nutrients. 
(2) The quantity of available phosphorus in the ration is in-
creased. 
(3) The resulting manure has a higher phosphatic fertilizer 
value. 
Sulphu.r Dioxide as a Preservative for Grass Silage 
Sulphur dioxide shows promise as a preservative for crops made 
into grass silage. Trials indicate that grass silages, when preserved 
with 5 lbs. of sulphur dioxide per ton of green material, preserve caro-
tene better than untreated silage or silage preserved with cereal 
crops. The palatability and feeding value is about equal to that of 
silage preserved by the other methods. This method is still in the 
experimental stage, however, and further study is necessary before 
definite recommendations are warranted. 
Other Preservatives 
Salt, dry ice, whey, yeast and bacterial cultures have been used 
for ensiling legumes and other crops. Investigations thus far do not 
prove that these materials can always be relied upon to give good 
preservation. 
Feeding Grass Silage 
Grass silage may replace either corn or sorgo silage, or hay, or 
both. Since it contains about twice as much protein, minerals and 
carotene, varying with the crops, minor changes in the feeds that 
Feeding Grass Silage to Dairy Cows. 
supplement it may be desirable. Thus a slightly lower protein grain 
mix may be used. Silage is generally high in moisture and irrespec-
tive of the crop from which it is made must be considered a succu-
lent feed and therefore properly supplemented with grain for the 
best milk production. 
Silage made from grasses, legumes, or early cut cereals contains 
more protein than that from corn or sorgo. Where grass silage is 
fed with legume hay, a grain ration containing about 14 to 16 per cent 
crude, or 10% to 12% per cent digestible crude protein should be 
fed. Where the roughage is chiefly silage (60-90 lbs. per day), the 
grain mixture should contain 15 to 18 per cent crude or 12% to 14% 
per cent digestible crude protein. 
Three pounds of corn, sorgo, or grass silage is approximately 
equal to 1 lb. of dry legume hay for feeding purposes. Cows in milk, 
when fed silage, should ordinarily receive a roughage ration of 2% 
to 3 lbs. silage and 1 to 1 % lbs. hay or other dry roughage daily 
per 100 lbs. body weight. This usually means 25 to 40 lbs. of silage 
and 10 to 15 lbs. of hay. If silage is the only roughage fed, up to 
60-90 lbs. daily may be used, but this practice necessitates heavier 
grain feeding than normal to insure the cows receiving sufficient 
energy for maintenance of milk production at a high level. It is 
usually preferable to feed some hay or other dry roughage along 
with silage. 
